Effects of the new phosphodiesterase-III inhibitor R80122 on contractility and calcium current in human cardiac tissue.
The selective phosphodiesterase III (PDE-III) inhibitor R80122 ((E)-N-cyclohexal-N-methyl-2-[[[phenyl-(1,2,3,5- tetrahydro-2-oxoimidazo-[2,1b]-quinazolin-7-yl)-methylene]-a mino]-oxy]-acetamide) has been reported to possess greater cardiotonic potency and less side effects than the standard compounds milrinone or enoximone. To characterize this new compound further, we investigated the effects of R80122 on force of contraction (Fc) and calcium current (ICa) in human right atrium (HRA) and human left ventricle (HLV) with reference to the nonselective PDE-inhibitor IBMX (3-isobutyl-1-methylxanthine). With "late" exposure (300- to 330-min equilibration) of human atrial trabeculae, R80122 (3 microM) increased Fc by 60 +/- 11%; log EC50 was -6.2 +/- 0.1. R80122 (3 microM) induced a relative leftward shift of forskolin concentration-response curves by 0.34 log units; the respective value for IBMX (20 microM) was 0.46. A positive inotropic effect of R80122 was also shown in guinea pig papillary muscles. ICa was measured in voltage-clamped isolated myocytes of human right atrial and left ventricular (LV) tissue, and, for comparison, guinea pig ventricle. With clamp steps from -40 to +5 mV, R80122 (3 microM) increased peak ICa from 3.1 +/- 0.2 to 5.4 +/- 0.3 pA/pF in HRA cells, from 2.9 +/- 0.4 to 5.1 +/- 0.6 pA/pF in HLV cells, and from 4.4 +/- 0.3 to 6.6 +/- 0.5 pA/pF in guinea pig myocytes. IBMX 20 microM increased ICa to a greater extent. Washout or addition of carbachol 10 microM partially reversed the effect of R80122. Voltage dependence, inactivation time course, and steady-state inactivation of ICa were little changed by either compound. Stimulation of Ca2+ influx by L-type Ca2+ channels contributes to the positive inotropic effect of the selective PDE-III inhibitor R80122.